Abstract. Over the last 25 years, flash floods in the South of France have killed almost 250 people. The protection of prone populations is a priority for the French government. It is also a goal of the 2007 European flood directive. However, no accurate database exists gathering the fatalities due to floods in France. Fatalities are supposed to be rare and hazardous, mainly due to individual behaviour. A Ph. D. work has initiated the building of a database gathering a detailed analysis of the circumstances of death and the profiles of the deceased DJH JHQGHU« 7KH VWXG\ DUHD FRYHUV the French Mediterranean departments prone to flash floods over the period 1988-2015. This presentation details the main features of the sample, 244 fatalities collected through newspapers completed with field surveys near police services and municipalities. The sample is broken down between huge events that account for two thirds of the IDWDOLWLHV DQG ³VPDOO´ HYHQWV 4 % of the fatalities). Deaths at home account for 35 % of the total number of fatalities, mainly during huge events. 30 % of fatalities are related to vehicles. The last part of the work explains the relations between fatalities and prevention and how better knowledge of flood-related deaths can help to improve flood prevention. The given example shows the relationship between flood forecasting and fatalities. Half of the deaths took place in a small watershed (< 150 km 2 ). It emphasizes the need for the dissemination of a complementary system of flash flood forecast based on forecasted rainfall depth and adapted to small watersheds.
Introduction
Governments and institutions view the safety of human life as a priority in case of disaster. In the European Union, the 2007 flood directive reaffirmed that the protection of human health in general is a major goal of flood prevention. Meanwhile, losses of life are often considered as hazardous and rare. Fatalities may occur when people put themselves in danger. But those assumptions do not always rely on any real observations. In Europe, there is little knowledge about who dies during flash flood, under which circumstances, where« To answer such basic questions, a database has been set up putting together nearly 250 fatalities that occurred in southern France between 1988 and 2015.
This paper introduces existing studies concerning flood-related fatalities and exposes the method employed to collect information on flash flood-related deaths. Then, the first results are exposed, identifying the profiles of dead people and the circumstances of fatalities. In the final part of this presentation, the limits and the expected outcomes of this study will be discussed, focusing on the flood warning issue and its relationship with loss of life.
A loss of life reduction-orientated flood prevention

Preserving life: an objective of flood prevention policies
Legal requirements ,QWHUQDWLRQDO DQG QDWLRQDO IUDPHZRUNV RI IORRG SUHYHQWLRQ UHJXODUO\ VWUHVV WKH QHFHVVLW\ WR SULRULWLVH ORVV RI OLIH UHGXFWLRQ 7KH ILUVW SULQFLSOH LV WKDW WKH 6WDWH DQG LQ WKH SUHVHQW FDVH )UHQFK 6WDWH LV UHVSRQVLEOH IRU WKH VDIHW\ RI WKH FLWL]HQV ,Q D (XURSHDQ GLUHFWLYH RQ IORRG SUHYHQWLRQ UHTXLUHG WKH PHPEHUV RI WKH (XURSHDQ 8QLRQ WR UHLQIRUFH WKH GLDJQRVLV DQG SUHYHQWLRQ RI IORRG ULVN 7KH SUHVHUYDWLRQ RI KHDOWK LQFOXGLQJ ULVN RI ORVV RI OLIH LV RQH RI WKH IRXU JRDOV RI IORRG SUHYHQWLRQ
At the French level, the safety of populations at risk is the first of the three major objectives of the National Strategy for Flood Risk Reduction (SNGRI) adopted in
2012: )ORRGV PD\ EH D VHULRXV HYHQ IDWDO ULVN WR SRSXODWLRQV´ states the Strategy 2QH RI WKH QDWLRQDO SULRULWLHV LV WR PLQLPL]H WKH ORVV RI KXPDQ OLIH E\ GHYHORSLQJ IRUHFDVW ZDUQLQJ VDIHW\ DQG WUDLQLQJ WR EHKDYLRXUV WKDW VDYHV
A loss of life reduction-orientated crisis management
In addition to prevention, crisis management is largely devoted to safeguard and rescue people. Meteorological or hydrological forecast and warning services focus mainly on the reduction of human impacts and the need to warn people [1] . Thus, over the last ten years, the need for improved forecasting and warning is illustrated by the reinforcement of early warning systems and the emergence of private companies specialized in local forecasting of flash floods in southern France. In addition, a considerable amount of research aims to know the behaviour in case of floods better [2] , [3] , especially to enhance prevention messages.
Authorities and local risk managers are more and more sensitive to the mortality issue, partly because the responsibility of State and local authorities is engaged after disasters. After recent huge events, heavy human tolls have pointed out the responsibility of the State and local authorities. Judicial investigations and even trials are more and more frequent. Municipalities put state authorities on trial and citizen organisations file lawsuits against local authorities. After the 2010 Xynthia storm surge in Western France, people affected filed complaints against members of state administration and against the mayor of the municipality of la Faute-sur-Mer where 29 people died on 28 th February [4] . After the June 2010 Var flash floods that triggered 26 deaths, the French government commissioned a study [5] to assess the causes of death and the vulnerability of people. After recent floods near Nice on the French Riviera (3 rd Oct. 2015), the State Administration asked for a complete survey of fatalities and a report on the exact circumstances of deaths. All those points show the growing importance of flood mortality issue.
Fatalities due to flash floods in France
Indeed, flash floods are the most dangerous type of flood -that cause a great number of fatalities -with dike breaks [6] and sea surge [7] . Table 1 lists the flood events that have triggered 20 fatalities or more in France since 1988. All those floods are flash flood events in the French Mediterranean region except the Xynthia sea surge in 2010. Indeed, the southeastern part of France is highly exposed to flash floods. In autumn, heavy rainfall (sometimes above 600 mm per day) strikes the French Mediterranean coast and the backcountry regions [8] .
Besides such huge events, local flash floods can trigger fatalities with rainfall ranging from 100 mm to 300 mm per day. In 2014, 6 local flood events in southern France caused 15 
Methods and sources
Available data on flood fatalities
The starting point of this research was the compilation of the information contained in existing databases: the international CRED EM-DAT database, the basis of the Dartmouth Flood Observatory and the Prim.net website managed by the French Ministry of Ecology in charge of flood prevention. These databases are well-known and frequently used by researchers to get a global overview of mortality (see [9] in [10] ). The CRED EM-DAT is the best known database [11] . It gives a list of events providing, when available, a number of fatalities. But the events with fewer than 10 deaths are not always included. Furthermore, the location of the fatalities is not accurate and the circumstances of death are not given. The Prim.net Database, managed by the French Ministry of Ecology, can be downloaded for free but, like the previous database, it only provides general observations. The census of flood fatalities is not exhaustive. Nevertheless, two other specific studies are especially dedicated to flood-related fatalities in France. The first study surveys fatalities in France from 1971 to 1995 [12] . The second is a paper based on the inventory of floodrelated deaths in four departments of southern France from 1316 to 1999 [13] .
To complete the list of potentially fatal floods, research and reports on flash floods in southern France [14] have been collected. Since the end of the 1990s, all huge events are submitted to a specific back analysis report providing general information on deaths. But in those reports, as in the French Ministry of Ecology database, information is general and never gives details about the circumstances or the exact location of deaths. To add to the list of potentially fatal floods, the website Once the events listed, the next step was to verify, to locate in a GIS and to collect accurate information around each fatality.
Study field
The database was first compiled at the University of Montpellier based on the work of Antoine et al. [13] quoted here above. Then, the Ph D. of L. Boissier [15] completed the database core by reinvestigating existing dataset, defining the rules of data collection and providing a first analysis. The database is now being consolidated within the framework of Clotilde SaintMartin ¶V Ph D.. The following guidelines steered the compiling of the database.
Selected fatalities
The originality of the approach is to collect information for each fatality. Thus, each case corresponds to a line in the database. The lines can then be aggregated by event (date), spatial unit or year. It is a real challenge to gather information about every individual victim [16] . Another original aspect of this database is that all fatalities are accurately georeferenced in a GIS database, whereas other studies [17] work on a larger sample of flash flood events but without accurate location of dead people. In this case, tKH VWDWLVWLFDO XQLW LV ³D IODVK IORRG with a fatality(ies)´ The database concerning flood victims in the French Mediterranean region is called
³9LFW-,Q GDWDEDVH´
The key criterion to select a flood-related fatality is the causal relation between flooding and the death. Jonkman and Kelman [18] define a ³Flood fatality or flood-UHODWHG IDWDOLW\´ as a ³fatality that would not have occurred without a specific flood event. Synonyms and related terms include flood deaths, loss of life in floods, flood mortality and killed by flooding´. Naturally, some uncertainty remains in this relation.
Immediate and differed deaths were distinguished (table 2). In case of drowning, it is rather easy to relate flood and death. It is more difficult to account for indirect death for example when people die during rescue. Thus, during the Nimes event in 1988, the direct human toll was of 9 but it rose to 11 when taking into account the 2 passengers of a helicopter that crashed during rescue operations. The relationship between the helicopter crash and the flood event is clear so those fatalities were included. Table 2 . Types of flood-related death and degree of uncertainty in collected information In fact, the information collected depends on the delay between the flood event and the death. If people do not die immediately from drowning or injury, it is difficult to collect data and to prove the connection with flooding because people are often admitted to hospital and their death is not published. Another delicate issue concerns suicides. After disasters, some cases are reported but it is difficult to link them to flooding as the disaster is often not the root cause of the suicide. No one can say if the person would have committed suicide if he or she had not been involved in flooding.
DEATH
Moreover, unusual mortality was reported in retirement homes after evacuation during floods in 2010 [19] . It is also difficult to make a complete inventory of this type of death. For those reasons, this was not included in the survey.
Thus, the sample includes all the direct and indirect fatalities due to floods but excludes differed deaths.
The covered period
The studied period ranges from 1988 to 2015. 1988 was chosen as a starting point because it was the date of the flash floods in Nîmes (3 th October 1988) that triggered 11 fatalities. Also, the late 1980s and early 1990s saw a reinforcement of the national French flood prevention policy [20] , [21] . Moreover, this period was homogeneous in socio-economic conditions (type of housing, use of cars). Finally, for this period, direct witnesses of flooding are still alive, which facilitates the collection of information.
Selected area
The selected area for the exhaustive census of fatalities covers the whole French region submitted to Mediterranean climate i.e. likely to be hit by flash floods in the autumn. It stretches from the Pyrenean Mountains to the Italian border (Fig. 1) . This region gathers 10 departments i.e. more than 50,000 km 2 . Due to lack of time and considerable distance, two departments of the French Riviera (Var and Alpes-Maritimes) were not included for the entire period but only since 2010. 
Sources and verification of information
Given the lack of databases in the public services, the first useful source was the press. Newspapers provide information on the death and sometimes publish a list of victims. Of course, that information has to be verified on the field.
Municipalities were the second source of information to confirm the figures collected in newspapers. Some municipalities had collected information especially on huge events e.g. the municipality of Vaison-La-Romaine hit by severe floods in September 1992. For recent events, firemen services in charge of rescue are a good source of information when they are willing to collaborate. The police services are not an interesting VRXUFH RI LQIRUPDWLRQ HLWKHU WKH\ GRQ ¶W FROOHFW GDWD RU they FDQ ¶W publish it.
Finally, for each death, field recognition was undertaken where the death was likely to have occurred. Collected data concerns the water depth at the place of death and the characteristics of the environment FDPSVLWH VWUHHW KRXVHV« WKDW can give information about how people died. Testimonies are also collected from residents in flood-prone zones.
First results
Through this database, a lot of information was collected. The goal of this presentation is not to show all the results, but to focus on the main outcomes that highlight the interest of the mortality in the diagnosis of the vulnerabilities and the improvement of flood prevention. Once collected and verified, the final sample adds up to 244 fatalities (Fig. 2) . 
Profile of victims
Gender and age
The gender of 232 out of 244 dead people is known. There is no information about the remaining 12 cases, including 3 children. Men (142) represent more than 60%. The results are consistent with other sources that highlight the male over-representation in flood-related deaths [22] , [23] . Thus, in Jonkman and Kelman ¶V study [18] , covering 13 events of the years 1990-2000 in Europe and the United States (for 247 deaths), 72% of dead people were male. No historical trend in sex ratio was found but it is noteworthy that male mortality is exaggerated in small events (see below) while the sex ratio is more balanced during huge events e.g. during the major disaster of Vaison-la-Romaine in 1992 (highest human toll of 49 dead people over the period) the sex ratio was 50/50.
The exact age of dead people is known for 208 cases (Fig. 3) . By adding more approximate information (³child´, ³in his seventies´, ³old man´...), this number
rises to 212. Although the youngest victim is a 9 month old baby, overall, mortality mainly concerns elderly people. The median age is 54. The sample was compared to the whole population of the studied area (Fig. 4) . The sample was not compared to the entire population located in flood-prone areas. Indeed, this population is not well known as many places prone to runoff are not yet mapped. Secondly, due to the great number of vehiclerelated deaths and pedestrians, people living out of the identified flood prone zones are also exposed. The census of the year 1999 was chosen as it was an exhaustive census of the population and it is around the median date of the sample. Thus, people over 60 represent nearly half (46%) of the sample while they represent about 24% of the entire population of the studied area. On the contrary, children under 15 years old make up only 7% of deaths while they represent 17% of the population. As previously noted [18] , the greater vulnerability and exposure of children cannot be confirmed here.
The most represented category concerns men from 45 to 75 years old. Their relative impact in deaths is twice what they represent in the whole population. Women are over represented in upper age classes. 
Origin of people
Concerning the origin of people, the underlying question is to verify if foreign people such as tourists are more vulnerable to floods than local people. Indeed, local populations are supposed to be more conscious of the danger as they are used to living in a region regularly hit by flash floods while foreign populations GRQ ¶W NQRZ WKH phenomenon and can be surprised [24] . Only 32 out of 244 people killed during floods were foreign people i.e. SHRSOH ZKR GRQ ¶t live in the French Mediterranean region. This number seems to be low but further investigations need to be carried out to measure and to relativize this figure with respect to the entire exposed population.
However, this number is mainly due to people that died at a campsite (see below). It is difficult to come to a solid conclusion because samples are too scarce to be cross-analyzed. Tourists are more sensitive to safety instructions and more respectful of evacuation orders [2] . Also, people on holidays are less inclined to dangerous behaviour (e.g. less belongings to protect).
Circumstances of death
Time distribution of fatalities
The annual distribution of flash flood-related deaths (Fig. 5) is consistent with the annual distribution of huge rainfall events (Fig. 6) . 80 % of fatalities occurred in the autumn (from September to December). This annual distribution is specific to southern France and can vary in other Mediterranean regions. In Spanish Catalonia, damageable flash floods start in August. In Texas, flash floods are concentrated in the summer (June to August). [25] , [5] . According to WKH GDWDEDVH ³3OXLHV H[WUHPHV´ RI 0HWHR-France, 83 % of rainfall events over 200 mm per day are concentrated between September and December (Fig. 6) . September seems to be over represented with respect to the number of rainfall events but the human toll of 6HSWHPEHU LV SDUWO\ GXH WR WKH ³9DLVRQ-la-5RPDLQH´ event (49 deaths in 1992). 
Daily distribution
The daily distribution (Fig. 7) is fuzzier. First, it is difficult to inform the accurate hour of death as, at this time, weather conditions are difficult (storm, LQDFFHVVLELOLW\ RI URDG«. Often, corpses are found several hours or even days after the death. The distribution is linked to huge events e.g. the fatalities are concentrated over a short time lapse [16] . The accurate time of death is known for 89 people out of 244 and a proxy hour is given for 127.
Although three moments seem to be privileged in terms of numbers of deaths (middle of the night, morning and evening), it is not really significant in terms of vulnerability or SHRSOH ¶V behaviour. This distribution is due to the occurrence of huge events. Only further exploration on a larger sample as [16] did for Gard 2002 on a small sample could bring solid outcomes. Nevertheless, many studies confirm twilight as a dangerous time. In Texas, 55% of motor-related fatalities occurred at night or twilight [26] . Spitalar et al. [17] came to the same conclusions on a large sample of flash floods collected in The United States of America.
Night (0-6 h) day (6-18 h)
Evening (18-24h) ϰϰ ϰϴ ϯϱ Figure 7 . Daily breaking down of death hours.
Different circumstances of death
The circumstances of death are highly determined by the place of death. We broke down the sample according to 4 criteria (Fig. 8) .
(i) The first class put together people who died in a building (99% in their home and only 1 % at work): it gathers 35 % of fatalities. (ii) Vehicle-related fatalities are the second dominant group, making up 33 % of the global sample. The kind of vehicle is accurately known for 45 out of 79 vehiclerelated deaths. 30 deaths are car-related. Others concern trucks, a helicopter and even a small boat that capsized during evacuation in 2005 in the Pyrénées-Orientales. This group is heterogeneous. It comprises people who were found drowned in their car, carried away by flows, and people who were found outside of their car but for whom it was certain that their death was linked to a vehicle. People who died when trying to remove their car from an inundated car park must also be added. The percentage of car-related flood drownings depends on the country and flood type. In Texas, 80% of flood-related fatalities are motor vehicle-related [26] but, for all the US, the rate announced by French et al. [22] was near 40%. It rises to 63% according to a more recent study [27] . River crossing explains a great part of motor vehicle-related deaths as behaviour examination shows. According to the Federal Emergency Administration [28] , a 0.17 m water depth can make a vehicle float and above 0.6 m, the vehicle can be carried away by rushing waters. A sub-category came out after the 3 rd October 2015 event in the Alpes-Maritimes department when 9 people died going to retrieve their car in underground car-parks. Those people regularly removed their car when heavy rainfall was announced, but this event was particularly huge and lead time was too short. Those 9 people remained trapped in the car parks. Two similar cases had already been recorded in June 2010 in Draguignan.
(iii) The third category is pedestrians. It concerns 21% of people. A low water depth (0.5 m) is sufficient to carry people away.
(iv) The total number of people found dead in or near a campsite is 27 i.e. 11 % of the sample. Deaths in campsites are grouped in late summer and early autumn: 24 out of the 27 people who died in campsites died in September. This month is particularly dangerous because it combines the end of the touristic season (the weather is still fair in September) and the beginning of the rainy season.
The tourist population is a key issue in a region (southern France) where the economy is based on tourism. The peak of tourist season is in summer (July and August) when the weather is dry and sunny. Nevertheless, due to the global warming and the ageing
of population in developed countries, the touristic season is likely to stretch to a larger period of the year. Moreover, climate change can induce heavy rainfall earlier in the dry summer season but nothing is confirmed yet. The frequency of heavy rainfall could increase due to climate change (projection for 2070-2100) while intensity is not likely to change [29] , [30] . The French Ministry of Ecology in charge of flood prevention has carried out studies on the exposure of campsites in France and identified 2,200 campsites in flood prone zones in France (all kinds of floods including sea surge). Strict rules are applied locally for the opening dates of campsites (those exposed to flash flood are supposed to be closed after 31 st August). Those rules have been reminded in a circular (ministerial order) after the flash flood of Lamalou-les-Bains (Herault department, Southern France) on 17 th September where 4 people died on a campsite. Nevertheless, more and more campsites are now opened all year long and mobile homes or caravans become permanent housing for lowincome people such as the retired.
Dangerous behaviours
Inappropriate behaviour is often pointed out to explain fatalities. Many studies have been led on the behaviour of people facing floods [2] , [3] [31]. Fitzgerald et al. [32] estimate that in Australia, 90% of fatalities would be related to inappropriate behaviour. But behaviour facing a flood varies tremendously. Of course, there is always a bias surveying people that have escaped from death whereas it is impossible to question people who died from drowning. So we tried to draw conclusions about general behaviour that led to fatal decisions by retracing the circumstances of death. Nevertheless some discrepancies among different populations can be pointed out.
(i) Dangerous behaviour at home or outdoors (pedestrians). In 22 cases, dangerous behaviour is associated to the willingness of people to save other people, belongings or pets [31] . The case of the people who tried to save their car in an underground carpark has already been mentioned. But eight cases of people who put themselves in danger and died trying to save a pet were also identified. Wilson [33] assumes that the affective or economical value of goods often prevails over the perception of danger. For example, we can quote the case of a man who crossed the overflowing river in June 2010 to save his dog on the other bank.
(ii) Dangerous behaviour while driving. Among the 79 vehicle-related deaths of our sample, 26 cases are listed on fording although the ford is often indicated as inundated by temporary road signs. Many works demonstrated the vulnerability of cars carried away by flows [2] . Finally, the underestimation of risk can be explained by the use of 4 x 4 vehicles which give a false sense of security (conveyed by advertising). 7 out of 30 car-related deaths are linked to four wheel drive vehicles i.e. 23 %, which is over the average representation of this kind of vehicle. The vulnerability of other vehicles such as camper-vans that float easily must also be mentioned.
In campsites, they are more dangerous than tents as people inside become aware of flooding later, when water depth is already too high for them to escape. Moreover, the attitude of elderly people who sometimes drive into water flows without being conscious of the danger is also questionable. Of course it is not specific to old people but many cases have been observed in 2014 and 2015. Could a slight mental disease or some medication alter the decision making process when facing danger? Further investigations are necessary to answer such a question.
Fatalities and hydrological/hydrographical parameters
Huge and local events
Huge events concentrate 66 % of deaths
To further analyse flood-related fatality drivers, two samples were separated. Two kinds of events has been identified: on the one hand, six huge events were analysed, each of them accounting for more than 10 dead people (Fig. 9 ). They include 161 fatalities i.e. 66 % of the entire sample (244 fatalities). On the other hand, 37 other events remain (that were FDOOHG ³ORFDO HYHQWV´ with human tolls below 10 fatalities each (Fig. 10 ). 
Different profile and circumstances depending on the kind of event.
For those huge events, the number of people who died in their house is overrepresented. During this kind of event, big rivers overflow and water depth sometimes reaches several meters. Dyke failure is also relevant of this kind of event like in 1999 (30 fatalities including 5 dyke break-related) or 2002 (23 people died and among them, 5 behind a dyke break). Dyke failure exposes large urban zones to flooding and people are found trapped inside their houses.
&RQFHUQLQJ ³ORFDO HYHQWV´ LH HYHQWV RI small spatial extension, vehicle-related deaths prevail. Fatalities are linked to fording on small dry thalwegs that are numerous in Mediterranean climate. 'XULQJ WKRVH ³VPDOO´ HYHQWV men are over represented and risk-taking is decisive in behaviours leading to death.
Watershed size upstream fatalities places
Using the Cartographic database ³BD CARTHAGE´ edited by IGN, the size of the watershed upstream of each georeferenced death was calculated. This value is known with accuracy for 203 cases (Fig.  11) . The sizes of watersheds stretch from 0.2 km 2 to 95 500 km² (the latter is the Rhône river basin where people died after dyke break in 2003 near the mouths). Half of the deaths occurred in less than 150 km² wide basins, many of those watersheds are non-permanent rivers. Peak discharge up to 15 m 3 /s/km 2 was observed in such small Mediterranean basins [34] , [35] . It explains why the quick onset of water level is an aggravating circumstance during flash floods. It also points out the problem of real time forecasting, which is a key issue in small basins. 6 Conclusions and discussion on perspectives
The evolution of flood-related mortality
The final aim of this database is to help reduce the human toll of floods. So, given the data exposed before, what conclusions can be exposed on prevention and especially early warning? Sharif et al. [36] Of course, historical catastrophic events causing hundreds of deaths seem to be a thing of the past [37] but the number of fatalities is still too high. It is not possible to reduce to zero the number of deaths but it might be possible to reduce the human toll especially for huge events.
The annual evolution of the number of fatalities (Fig.  12) seems to indicate a decrease of huge annual tolls. It does show a positive effect of prevention measures but further research is being implemented to assess the number of fatalities especially according to the exposed population. Also, it must be noted that the database only concerns the Mediterranean regions. Accounting for all flood events in France would show that the decreasing number of fatalities is not definitive. New risks appear like sea surges (41 people died in 2010) or local runoff in urban areas, even outside of Mediterranean regions. A forthcoming extension of the Vict-In DB is planned to cover all of France. The status of the rivers was studied according to flood warning system. When comparing the location of deaths to the gauged and monitored rivers map, 123 (54 %) out of 227 fatalities occurred on rivers where a flood warning system did not exist (Fig. 13 ). It is difficult to draw conclusions on this data. Indeed, the French state administration argues that, without early flood warning service, the toll would be worse, which is undeniably true.
The Vict-in database is now being carried out by Clotilde Saint-Martin as part of her PhD work. It has been paired up with a more general impact database. Put together, both those databases will help to test and validate a flash-flood impact model developed during the thesis.
This impact model is being implemented within the French institute called Irstea. It is based on a current flood warning method called AIGA that will be crossed with an indicator of the exposure to flooding. AIGA is a flood warning system based on a simple distributed hydrological model run at a 1 km² resolution using real time radar rainfall information [38] . The flood warnings, produced every 15 minutes, result of the comparison of the real time runoff data produced by the model with statistical runoff values calculated with the SHYREG method [39] . AIGA may be called innovative as it also gives flooding information for small watersheds (> 10km²).
Despite the low annual number of flash flood fatalities (9 per year), the preservation of life is a key issue in southern France. After each deadly flood event, political debates flare up in newspapers to point out either the failure of forecasting, the rise of impervious areas or the uncontrolled urbanization process. Only an accurate long term census of human and economic tolls can provide elements to answer such questions. The building of the Vict-In DB aims to add value to this assessment process.
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